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I(cmecfiatio~~ of potutltial swrce of contamination (I'SC:) I H will  in! olvc tllc w n ~ p l i n / j  
226 

al~:tly<;is. anti re1~1ov;li of Ri~dium-226 (Ka ) contarninntetl soils. X'SC' I8 is ~ l l ~  

,~~p-oxxmotcly 15 acre nrca locarcd on Nnvd Air Station ( P A S )  Jacksonvilic. Flonii,~ 
along the St, Johns River that 1s u.sd primarily for rocrealion. Walkovcr radiilt1017 
wr-veys nccompmied by seiecl soil sampling and malyscs have ider~titied that trpc~itic 

226 locutions on this silc contain soils that have Ra c;onccntr;ltions ~h;it cxcceJ the 
Errvironmcntal Proteclion Agency (EPA) regulated limit 0f 5 pico curics per gr:m 
(,p('i/gm). Kemediatiun ef'fizrts will involve thc removal IUI~ disposal of these soii:,. 
a d y t i c a l  \.erificntion of the rcmediutd areas. chi~rructcrizatitrn of wastc producls, and 
soil backf llirrg to resturc the site to original corditic)n, 

i he p u r p o ~ e  of- this documcrit is 10 deliric the assumptions used to identify [he cxlcrrl of 

rcrr~rdiation. describe thc remedial tllsks involved, spccify required malyrical supporL ti)r 
clcnn up vcriikation,  and related resroration cf'fbrts. Prior to initiating thc tasks cicfincd 

the Mowing  scctions. thc I3cchtel Environmenial, inc. (RE]) Project Mmoger. rhc 
St~utllcrn I>ivision Remedial I'rojcct Mmagcr and thc I<adicslogy tlffnirs Suppoll o l f i cc  
(1CA.1.1C)) sh:lll concur with this lask dcscriptior~ us ~-reccssxy for co~nplcling the 
rcrncdiation of PSC' 1 X .  

PSC' 18 shall be properly lknccd to prevent public ;lcccss to the constructio~i 4 t c  u t d  
qanizeci  with sire loadways to perrnil conrrol of'both on-\lie construction traffic cu-rd 
131rlnrnphrun Road gcncral LraKiric. Operations affecting normal n n a l  b o x  ~ : o n l l ~ ~ r c ~ n ~  
.;hail bc reviewed, approved and nrr;m~crl by the 1<01(1(' . 

3.2 LOCATION OF UNL)EIIC.ROUND STKUCTIJHES 



SENT B Y :  BECHTEL ENVIRON-INC*; 4-29 -98  12:47PM; 9047716669 => 423 220 2108; #5 

4.0 AS.C;U%lPTIONS &'OR REMEDIAL AC,TIVI'TlES 

ltodiologiwl surveys atld analytical invcstiga~ions at I'SC' I l l   ha:^ ~xvvidcd lirnltcci 
infijrmation from remedial actions cm be cfefincd. Radiolugiwl nmrlitc~rill~ 
consisted of a IOO percent walkover gamma survey in which potcntid ilTLL8S of c~L'\':L[L'~ 

rarjiarirm were detected ( i , c  greater than two times background levels) i'ollowc~i h) 
(ielailcd chuactwjzation of these isolarcd residuals radioactivity (1RRj locations. 'I'hesc 
sirw-veys wcre supported by analy~icai tieterminations of radioisotopic conccntrntlons in 
suriiicc siil samples, taken from several IKK locations with rhe highest rrrdioactiv ~ t y  
Additionally, horeholcs were generated in [Id< locations from which bo~h  siirfacl: 21mj 

subsurface soil samples wcre ccdlccted m d  r t n a l y d  for isotopic contcnt. Birsicoll\.. 
radiation values grcater than background rneasurcd with n 2" x 2" NaI detector, plus 37% 
counts per minutc (cpm) were considcrcd to he reprcsmtativc of- soil with Ra '''I 

concen~ratinns greutcr than 5 pCi/grn. Soil samples wcrc collzcted in Lircns exceeding this 
~ ' n l  u c. 

While the r x i i u i i o ~ ~  surveys rrnd analytical sttidies conducted are riot sufficiently 
extensive to precisely quantify radiological conditions, the rcsults arc sufficient bas~s lor 
,.-ssumptions from which remedial opcratinns can bc planned. Ttlc planning nssunlptionx 
ti.v IaSC' 1 X are 3s follows: 

* SoiI remvvill from surl'acc 1 K R  locations shalj be takcn 5 tnctcrs in ;ill Ilori70ntat 
dircctions li-om thc peak radiation reading and to n dcpth of' 1 f'uot. 

SoiI rtmovril from IRR locations with knawn subsurfiux ctlnraniination slid1 bc 1:ikc11 
5 ~ne~crs  in d l  horizontal dircctions from the knowr~ loc;ition and to a dcpth o f 4  kcr 
or to the {vater rablc. whichever is lcss. 

lhe  use of these assumptions will permit an cstimatron of the volume oSso11 rcrnot,~l 
required Ibr Ihc rcmcdintion oSPSC I8 us cl~iiractcrimi. TIowwer. littlc is knowti ol'[hc 
rckdiologicd status of'undcrlyirig svil and fill materials rmd it is possible that rcmovd o!' 
~ n s i d e r a b l y  greatcr volumcs of material may be rcquired to meet the clcan up critc0rr;i 

5.0 SOl1, REMOVAL EST1 MA'I'ES 

'The assurnptious in Section 3.0 haw been applied L o  Lhc radiological data gericratctf fi-or11 

the survey ef'forts lion) which a volume 01-soil rcmaval lor I'SC 18 hiis heen es~irll:rtcxl 
'This information is providcd ill 'Pnble 5-1. A s  noted ix~ the tnblc, thc rcrnoval of 
:ipproximatcly 61 30 cubic yards of n~a~cr ia l  may be requircil to xhicve cleaf~ up. 

-iuw C provicfcd stibsurfncc radiological corditions are nut significant11 p-eater than intfic~tcd 



SEhT BY: BECHTEL ENVIRON-INC*; 4-29-98 12:47PM; 9047716669 => 423 220 2108; #6 /10 

1'SC 18 SOIL REMOVAL ES'TIMA'I'XOiUS 

'I'ijtikl Voiume: --- I~ IM yl' 
.----" ."-- ..-- ---- ,,,, -----. -.,*---- ---.-.--. 
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6.0 MAJCIR WORK FlJNCTlONS 

The following arc thc major work items roquircd to rcmediate 1W' 18: 

Mobi1ir.c equipment. supplies ;uld staff to PSC,' 18. 

Perform pre-consrnlclion radiofogical surveys to re-cstablisl~ Ihc specitic areah lo bc 
rerr~cdiarcd. 

Ilei~ncnte the areas. 

An;rnge equipment in a logical array for case d'o{lcratlon. 

C:ompositeJ soil samples shall bc collectcd prior to excavation and submlttcd tc% a 
lahnratory for TCLP analyses (except herbicides and pesticides) to ctiar;lc;rvr.ir,c lho 
wastc i'or eventual disposal. 

Rcmnvc: surface laycrs of conlaminated soil in onc ho t  ftlts 

Place contnniinatcd soil in dump 11-ucks and triinspot-t to  PSC' 36 

Securc each dump truck containing conrarninatcd soil wlth tarpaulin tor transporr to 
I'SC 26. 

Pcrform walkover radialion surveyti (gamma surveys) aftcr removal of each Id l c r  of 
soil in a g ivm area 

Contir~~rc surface rc;moval. radioticm surveying and \vasrc disposal until tht: resporisv 
of the 2" x 2" NaI detector is less than 4750 cpnr plus background. 

Obtain surfact soil sanlplcs from rcincdiated m a s  for radiological analyses: 
approximately one co~nposited ssrnplc for each I0  111 ' of  cncavation ur ohuut 57 
sanlpl cs. 

Whcn cach ren~cdiated nrcn has been dcclared clcan by both anul j t l cn l  mcf 
radiological survey results, buckfill the area with clean borrow soil t o  rustorc trrlg~u;il 
conditions. 

I~cccmlarninate equipnlcrlt and demobilize Ihc work silt at f'S( 18. 
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'I'hc following is n proposed mcthod of opcratition that will bc irnpfementcd in  rlic PSc. 1 X 
rctncdiallon cfl'orts: 

K>evclop thc buckground radiation levcl of PSC 18 by ohtaming i~boii t  scven o~lz-. 

minute radiation readings along the northern border of this area fix. in lociltiorls away 
from potential radiation sources). Average these readings (taken with a 2" x 2'' Nal 
detector) and use zi the background levcl for rcrrrediation. 

IJsc the backgrot~nd radiatiotl level plus 4750 counts pcr minute ( ipC:i/g K;I '"' 
cquivalcnce ) as the clean up criteria basccl on the response o f  a 2% 2" detector !o 
~a~~~ uniformly Cji';t~ibutcd in soil of lmgc excavations (radius :. 3 ft). 

Set up an cquipmcnt decont,mlination artxi arid establish rncliation controls to ~ ~ L ' \ - L ' I I L  

spread oScontnminatcd soils during operation. 

Rcsumey cnch arca to be remcdiated to es~ablish thc boundaries of'excavatic)n. 
DcIineate the boundaries. 

llsing appropriate equipment. renwvc contaminated surikcc soil in 1 foot lifis in thc 
rctnediation arcas. 

Place the contiiniinated soils 111 diirnp trucks and transpc-lrt to I'SC 20 

Sccure each dtlnip truck containing contrrminatcd soil with trrpaulin for tr:inspt~rl ro 
PSC 26. 

Perfurn n walkover garnrnu sutvcy of the cxcnvated surfhce to dercrnminc if the clearr 
up criteria has been satisfied. 

Continue thc sequence of'soil removal, waste tratlsport. and r:idiaticm rnoniloritig ~ m t i l  
thc cIem up crilcria has becn satislied. 

Whcn radiation levels at each rcrnediation area llnvc been rcduccd t o  bclo\\ c1c;lrl LIP 
criteria, pcrfom find rrtdiation survcys and document the results. 

Collcct soil sampies in each remediated arca for verification analyses. I:ive vur.faco 
siunplcs are to be randomly collected liorn each 10 rn ' of-area and ctmpositrd into 
one sample. It is estimated that about 55 rcldiological samples wil l  be rccluirccl (i.t: 
275 random s(unples will bc needed LO generate thc cvmposjtcd ndjological 
snrnples). 
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(4 Sl~brnit the samples for radioisotopic analyses. 'I7w rulalyses shall be iequcsled o n  a 
.v. 

two-day turnaround schedule to minirniw the duration o f  open exc~ivution. Ru "(' 
concentrations will be estirnatcs only due to !he short in-growth duration. A mow 
precise cstirnatc will he provided after u 14-day dccay. 

a I f  analytical results verify that rcrncdiated areas are below radiological acct.pta~!cc 
criteria, each area shall be hackfillccl with borrow soil previously ct~arnctcrizcd ,is 
clean. 

I k k f i l l  decisions will be based on the estimated Rn L2\ot~ccntrations to 
minimize the cluruliorl o f  open cxcnvation. 

If rtnaiytical results do not verify arcas as being radiologically acceptable, the surf5ce 
removal and surveyimdyses operations shall continuc until acceptable conditions 
rcstrlt. 

f)econtrirninrtte equipment. process waste products and dcnmbilize the PSC 18 area. 

* Preparc a rcport documenting the original radioiogicd status of'cuch rcnicdintio~r nrcu 
of PSC 18, the remedial activities perf'omcd and thc final radiologicrrl conditions or 
the rcrncdinted area. 

C 
In wpport ol'thc rcmediation activities. the relationship between in s~ tu  ganma 
mcasurcmcnts and isotopic: u~nlysis  of' soil samples will be continunlly evaluated. f3ascil 
upoil these evaluation results, correlation fixtors applicd to in si tu rcadi~lgs will be 
r rd i f i rd  as appropriate. 

laow level radioactive waste storage, transpor-ta~iczn, and disposal h i l l  bc w u r d i l ~ a t r d  
through the ROICC as appropriate. Excavatcd soil will hc placed in dump trucks and 
o i k l  low level radioactive wastc (instumcntation dials, glass conlaincrs ctc.) will bc 
packaged in  approved 5 5  gallon drums. Rechtcl will place all low level rudivr~crivc wastc 
mcilerials 31 PSC 26 as dircctcd hy the KOIC'C. Appropriate labeling of containers will bc 
pcrf'orrned as necessary. Waste minimization practices will be irnplcmented LO minjrnim 
the generation of solid wastc as il result of operations. Thcse pracriccs will includc, bul 
not be limited to: 

a No cxtrmcous materials t,2ken into contaminated conlrolled zones. 

Llecnntaminat~on m d  free release ofequipnicnr useti t o  :,upport onsitc ucrivitics, lo 
thc cxtcnt prxticabic. 
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Use ol'consumables that can bc compacted or otllerwiso rcduced in volume 

Rcclcpositing uncontaminated soils that. may bc removed 10 ~tssist clean up acliv~tles 
(i.z, generation of cquiprnent roads irnd ramps). 
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